This paper relates to the application of a novel spray formulation for developing latent fingermarks on a wide range of crime scene evidences. The formulation is based on a xanthene dye, rose Bengal, and a phase transfer catalyst, t-tetrabutylammonium iodide.
Abstract
This paper relates to the application of a novel spray formulation for developing latent fingermarks on a wide range of crime scene evidences. The formulation is based on a xanthene dye, rose
Bengal, and a phase transfer catalyst, t-tetrabutylammonium iodide.
It takes just 2-3 minutes to develop optimum on a broad spectrum of fingerprint evidences of non-porous, semi porous and porous substrates. It also detects fingerprints on items that are white and multi-colored, and smooth and rough.
In addition, it develops fingerprints on a variety of adhesive tapes, including duct tape, which is used by suicide bombers to wrap explosives on their bodies.
It also detects impressions on such items that have been exposed to water and high temperatures. The spray solution is prepared in water. The ingredients of the formulation are non-toxic, cheap and easily procurable.
sheet and different varieties of tapes. These were then dipped in the formulation for one minute. The paper pieces were dipped in distilled water for about 30 seconds. Other items were dried with an electrical dryer.
For relatively larger items such as bottles, switches, glassware and utensils, the composition was sprayed on the latent impression. The surface was allowed to dry naturally.
Results and Discussion
This novel method developed good quality latent impressions on a wide array of items, smooth and rough, porous, semi-porous and non-porous, and white and multicoloured.
A representative fingerprint developed on glossy paper is shown in Figure- 1.
Optimum quality fingerprints may be developed on lamination sheets for which the cyanoacrylate fuming method is normally used. Cyanoacrylate reagent is toxic and poses an occupational hazard to the user [6] . A print developed on lamination sheet is displayed in Figure- 2.
The present composition is not only non-toxic, but it is prepared in water. In the ninhydrin method, the reagent is
Introduction
Latent fingerprints are formed by deposition of sweat secreted by or adhering to the fingertips on a surface with which the fingers come into contact [1] . The sources of sweat residue are the eccrine, apocrine and sebaceous glands [2] . The major contribution comes from eccrine glands which are connected to sweat pores which, in turn, are studded all along the ridges of the fingertips. A part of sweat residue also originates from sebaceous glands, since the fingertips occasionally come into contact with hair and face. Sweat contains 99% water, 0.5% salts such as sodium, potassium, chloride and phosphate, and 0.5% other components like proteins and fatty acids [3, 4] .
The interaction of a chemical formulation with the fingerprint residue converts one or more of the sweat constituents into a coloured derivative.What is hidden then becomes visible and the latent print is said to have developed.
We report the utility of one such fingerprint composition comprised of equimolar quantities of a phase transfer catalyst and a stain belonging to the xanthene class. t-Tetrabutyl ammonium iodide serves as the catalyst and rose Bengal as the xanthene derivative reagent [5] .
Clear and sharp fingerprints develop on a broad spectrum of crime scene evidences.
Methodology
The chemicals were procured from Sigma-Aldrich and no further purification was carried out.
A 0.001 M solution of the t-tetrabutylammonium iodide and the Rose bengal (4,5,6,7-tetrachloro-2',4',5',7'-tetraiodofluorescein) were prepared separately in 50 mL distilled water. The contents were mixed and stirred for 30 minutes. The formulation had a shelf life of 6 weeks.
Samples of latent fingerprints were taken from several donors including students and faculty members of our group. The donors were asked to rub their fingers on their foreheads or hair before impinging these on a relevant surface. This ensured that a combination of eccrine, and sebaceous sweat residue was transferred on the substrate.
Latent finger impressions were taken on 2"x2" pieces of photocopy paper, wrapping paper, OHP sheet, polythene dissolved in organic solvents, which are inflammable [7] .
Fingerprints were also developed on glass items, a representative example of which is shown in Figure- optimum quality fingerprints on all brands [8] . A sample print is shown in Figure-6 . Moreover, the stored data could be retrieved from all varieties of compact disks after processing of fingerprints.
Yet another advantage of this technique is that development of fingerprints is a one-step process, taking only about 2 minutes. In contrast, multi-metal deposition method involves many steps and takes between 30 to 60 minutes to yield meaningful results [9] .
The phase transfer catalyst method may be extended to detect fingerprints on evidence which has been deliberately or accidentally wetted. Figure-7 depicts a print developed on a metallic item which had remained immersed in water for 12 hours prior to development.
The present method develops better quality fingerprints on moist non-porous items than the conventional small particle reagent [10] . The reaction mechanism is being studied.
The sparingly soluble components of sweat residue do not normally react with the solution of the developing reagent. However, the phase transfer catalyst brings about a rapid interaction between these components and an aqueous solution of xanthene dye develops good quality fingerprints.
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Conclusion
The proposed method is a simple yet effective technique for developing latent impressions on a host of non-porous, semi porous and porous substrates. The formulation is nonhazardous and remains stable for 6 weeks. It detects weak, chance prints and is deemed suitable for case-work investigations.
